Elimination of host cell PtdIns(4,5)P(2) by bacterial SigD promotes membrane fission during invasion by Salmonella.
Salmonella invades mammalian cells by inducing membrane ruffling and macropinocytosis through actin remodelling. Because phosphoinositides are central to actin assembly, we have studied the dynamics of phosphatidylinositol-4,5-bisphosphate (PtdIns(4,5)P(2)) in HeLa cells during invasion by Salmonella typhimurium. Here we show that the outermost parts of the ruffles induced by invasion show a modest enrichment in PtdIns(4,5)P(2), but that PtdIns(4,5)P(2) is virtually absent from the invaginating regions. Rapid disappearance of PtdIns(4,5)P(2) requires the expression of the Salmonella phosphatase SigD (also known as SopB). Deletion of SigD markedly delays fission of the invaginating membranes, indicating that elimination of PtdIns(4,5)P(2) may be required for rapid formation of Salmonella-containing vacuoles. Heterologous expression of SigD is sufficient to promote the disappearance of PtdIns(4,5)P(2), to reduce the rigidity of the membrane skeleton, and to induce plasmalemmal invagination and fission. Hydrolysis of PtdIns(4,5)P(2) may be a common and essential feature of membrane fission during several internalization processes including invasion, phagocytosis and possibly endocytosis.